The litters of Bt corn would go into the soil through straw returning and field ploughing 11 after cultivation. To clarify whether the leaf litter decomposition rate and the non-target 12 soil Collembola were influenced by the Bt protein or other litter properties in leaf litters 13 of Bt corn in Northeast China, leaf litterbags of Bt-506, its near isoline Zheng 58 and a 14 local type Zhengdan 958 were used in the field in Northeast China. The leaf 15 decomposition rate, the leaf properties and the collembolan community in litterbags 16 were investigated later. After seven months, only 43.5 ng/g Bt protein in Bt-506 leaf 17 litter was left. All the investigated indices were not significantly different between 18 Bt-506 and its near isoline Zheng 58. But when compared with local type Zhengdan 958, 19
Introduction
Bt corn is developed to combat lepidopteran pests [1] , and the wide planting of Bt corn 31 can greatly reduce insecticide applications and labour requirements [2, 3] . The litters of 32 Bt corns would go into the soil by straw returning and field ploughing. The Bt protein 33 from these litters will persist for a long time, even more than 200 days in the soil [4] . 34 The potential impacts of the Bt protein from transgenic crop on litter 35 decomposition and non-target soil fauna have been reported in many studies. The results 36 of the studies varied according to study materials and site. Most of the studies indicated 37 that the Bt protein itself did not affect the decomposition rate of transgenic plant and 38 non-target soil fauna [5] [6] [7] [8] . However there were a few studies indicated that the 39 decomposition rate of the litters and non-target soil fauna in the litters were directly 40 related to the Bt protein for Bt crops [9, 10] . Besides, the litter property of Bt crop 41 might have been changed by the transformation of exogenous gene. For example, 42 Saxena and Stotzky [11] found that Bt corn had a higher lignin content compared with 43 non-Bt corn, further Fang et al. [12] found that the lignin, lignin/nitrogen ratio and total 44 organic carbon contents in Bt corn were higher than in non-Bt corn. Additionally, some 45 researchers have found that the total amount of nitrogen per unit litter could influence 46 fungal and bacterial populations in microcosms [13, 14] . Thus, the decomposition 47 process of corn leaf litters [5, 12, 15] , as well as non-target soil fauna in the field [16] , 48 were probably influenced by the significantly different leaf properties among the corn 49 types through an influence on the activity of microbial communities. 50 Bt-506 is a new Cry1Ac corn in breed line that was independently developed by 51 the China Agricultural University. In China, the black soil region is the most important 52 4 location for corn production. Therefore, it is of great significance to assess the litter 53 decomposition rule of Bt-506 corn and its effect on soil fauna in the black soil region of 54 China. 55 Collembola are one of the most ubiquitous soil fauna, which include numerous 56 species and play an important role in nutrient cycling of the soil system [17] [18] [19] . 57 Generally Collembola can be good indicators of soil quality as they are sensitive to soil 58 environmental change [20] [21] [22] . Collembola may directly or indirectly come into contact 59 with the Bt toxin by feeding on the living root tissues and the litters of Bt plants, or soil 60 fungi, microorganisms, and organisms (worms, protozoans) in the field with Bt plants 61 [23, 24] . Some studies had been conducted to explore the effects of Bt plant cultivation 62 on soil Collembola in recent years [5, 9, [25] [26] [27] [28] , while most of these studies were 63 conducted during planting seasons [25] [26] [27] [28] . At present, there were two studies were 64 carried out in field to evaluate the effect of Bt litters on Collembola community at 65 family level [5, 9] . The results didn't show any major changes in the composition of the 66 soil collembolan community. But one of the two studies [9] found that the species of the 67 Tullbergiidae of Collembolan were much less in Bt crop filed than in non-Bt crop field. 68 Furthermore, the two studies just identified the Collembola at family level. However, 69 the Collembola is rich in species, and nearly 9000 species have been reported 70 worldwide [29] . After a long term adaptation and evolution, the ecological niche and 71 function of different collembolan species in the same family are not exactly the same 72 [17, 18] . Thus investigating collembolan at species level is a more accurate way to 73 study the response of collembolan community to environmental changes [25] and 74 allows to analyse the response mechanism [28] . Till now, the effects of Bt crop litter on 75 5 Collembola at species level were just carried out in laboratory conditions [30] [31] [32] [33] [34] . 76 Therefore, we carried the following study in field conditions to assess the effect of Leaves and leaf litterbags 112 On October 17, 2013 when corn matured, we randomly selected 10 plants from each 113 corn type to collect senescent leaves without petiole. For each corn type, the leaf 114 samples were put together. These corn leaves were cut into 5-cm pieces, dried at 40℃ 115 for 72 h, and stored in a freezer at -20º C until use. 116 The litterbags (15 cm×10 cm) were made of nylon mesh with mesh size of 5 mm. 117 Before put into litterbags, the leaf litters were dried at 40℃ for 24 h. The 27 litterbags 118 per corn type were prepared, 10 g per bag. On November 15, 2013, all litterbags were 119 buried into the ridge soil at a depth of 5 cm. Each type of leaf litter was buried into the 120 block where the same corn type was planted, and there were 9 litterbags in each block. 7 To avoid edge effect, all the litterbags were buried more than 2 m away from the block 122 border, and kept more than 1 m distance between every two adjacent litter bags. Plastic 123 tag was set beside each bag. And to avoid destroying these litterbags and influencing the 124 Collembola community in the litterbags, corn seeds were sowed more than 10 cm away 125 from these litterbags in 2014. 
Results

155
Bt protein, non-structural carbohydrate and total nitrogen contents 156 In the litterbags of Bt-506, the content of Bt protein in leaf litters was significantly 157 decreased over time. The original content was 536.4 ng/g before it was buried into the 158 field, it decreased to 420.9 in April 20, to 179.5 ng/g in May 20, and only 43.5 ng/g was 159 left June 20. 160 Repeated measure ANOVA showed that the non-structural carbohydrate content of 161 leaf litter was significantly higher ( The decomposition rate of corn leaf 175 Repeated measure ANOVA showed that the decomposition rate of leaf litters of 176 different corns were significantly different ( Table 1 , P = 0.002), and that of the local 177 type Zhengdan 958 was significantly higher than that of Bt-506 and Zheng 58 types. 178 One-way ANOVA analysis showed that Bt-506 and Zheng 58 types had similar leaf 179 litter decomposition rate for each of the three sampling dates, while Zhengdan 958 was 180 significantly higher in the decomposition rate of leaf litter than Bt-506 and Zheng 58 181 types when sampled on May 20 and June 20, but the three corn types did not show 182 significant difference for the samples on April 20 (Table 1) For the total collembolan samples collected at three times, repeated measure 196 11 abundance of P. minuta did not show significantly different between Bt-506 and Zheng 198 58, they were both significantly lower than that in Zhengdan 958 (Table 3) showed that on April 20 the Shannon-Wiener index of the collembolan from Bt-506 was 213 higher than that from Zheng 58 and Zhengdan 958, while it was nearly the same as that 214 from Zheng 58 and higher than that from Zhengdan958 on May 20 (Table 3) .
215 Table 4 ). The decomposition rate of leaf litter was also 226 significantly positively correlated with its non-structural carbohydrate content, and was 227 significantly negatively correlated with its total nitrogen content when we sampled on 228 May 20, (Table 4 ). However, there was no significant correlation among collembolan 229 abundance, leaf litter decomposition rate, non-structural carbohydrate content and total 230 nitrogen content when sampling on 20 April or on 20 June (Table 4 ). 
231
